Introduction
============

Bone defect in the alveolus region may occur after orthognathic surgery if the apposition of bone segment is not ideal or if there is postoperative infection causing loss of sequestrum. Such defects render postsurgical orthodontic tooth movement impossible across the defects and result in incomplete space closure and poor occlusion.

This case report describes the non-invasive technique employing the use of very light orthodontic force in tooth movement in a region of alveolar bone defect.

Case presentation
=================

A 20-year-old gentleman had a bimaxillary orthognathic surgery in 2005. He was diagnosed with bimaxillary dentoalveolar protrusion. In the maxilla, Wunderer and Posterior LeFort I osteotomies with extractions of upper first premolars were carried out. In the mandible, lower segmental (Hofer) osteotomy with extractions of lower first premolars, and advancement and reduction genioplasty were carried out.

At two weeks after surgery, there was wound dehiscence between the upper left canine and second premolar region. One month post surgery, a cleft like defect distal to the upper left canine was noted.

Upon initial orthodontic assessment 6 months after surgery, a suppuration site was detected distal to the upper left canine with a probing depth of 8 mm. Removal of sequestrum and granulation tissue was carried out and the suppuration stopped and gingival recession 5 mm was noted with reduced probing depth to 3 mm. However an alveolar ridge deficiency remained between the upper left canine and second premolar region with no active inflammation.

The patient was referred to the oral surgeon to have the alveolar bone graft prior to the orthodontic tooth movement. Ramus bone graft was carried out in 2007 to the bony defect. Unfortunately, bone regeneration distal to the upper left canine did not occur.

In order to close the space between the upper left canine and second premolar without worsening the periodontal attachment and bony defect, a very light orthodontic force was applied more than three months after the bone grafting. 014 inch copper NiTi wire with stainless steel ligature laceback from upper right second molar to upper left second premolar (0.010 inch stainless steel wire) was used with the canine bracket rebonded to more incisal position to attempt to intrude it at the same time as distalising canine root and mesialising upper left second premolars because of angulations of the bracket slots (Fig. [1](#F1){ref-type="fig"}). The laceback was tightened every visit which was approximately one month apart. Following one year of gentle orthodontic force application with the laceback ligature, an improvement in the bony defect was noted clinically and radiographically (Fig. [1](#F1){ref-type="fig"} and Fig. [2](#F2){ref-type="fig"}). The gingival recession has reduced to about 3 mm from 5 mm, the probing was 5 mm and bone has been deposited between the two teeth.

![**Intra-oral photograph showing the alveolar cleft**. **Top**: Intra-oral photograph showing the alveolar cleft between upper left canine and second premolar with gingival recession, bony defect and spacing. **Middle**: Intra-oral photograph 6 months after the initial treatment showing the laceback with a 0.010 inch soft stainless steel ligature. **Bottom**: Intra-oral photograph 1 year later showing the laceback with a 0.010 inch soft stainless steel ligature and the closure of the space with the improvement of the gingival recession.](1757-1626-2-116-1){#F1}

![**Radiographs showing the alveolar cleft**. **Left**: Periapical radiograph showing the alveolar cleft between upper left canine and second premolar with triangular bony defect. **Right**: Periapical radiograph 1 year later showing the apposition of bone in the alveolar cleft between upper left canine and second premolar region.](1757-1626-2-116-2){#F2}

Discussion
==========

The usual protocol for the management of closure of alveolar cleft is to use bone grafting \[[@B1]\]. In addition, it has been shown that a high success rate in the treatment of residual alveolar cleft when tooth movement was followed by bone grafting \[[@B2]\].

However, in this case, the bone grafting was not successful and a different approach has been adapted and was demonstrated to work successfully in this patient.

Bone filling was observed radiographically following the application of a gentle orthodontic force with a laceback ligature. It is postulated that the angulation of the bracket slot caused a gentle deformation of the copper NiTi archwire, with in turn transmitted a very light force to move the roots across the bone defect. This in turn induced bone remodeling and bone formation around the root and the bone defect. It also induced angiogenesis to bring in pluripotential mesenchymal cells to the bone defect site for tissue formation.

Conflicting results regarding the effect of orthodontic tooth movement on periodontal healing has been described in the past. Enhance periodontal and bone regeneration by orthodontic tooth movement towards a bony defect was reported \[[@B3]\]. However, no such effect was also reported \[[@B4]\].

Verdimon *et al*. \[[@B5]\] revealed that the total bony apposition was 6.5 fold larger with the orthodontic tooth movement into the surgical bony defects in rats. They concluded that orthodontic tooth movement is a stimulating factor of bone apposition. Furthermore, it was also shown that enhanced bone healing following orthodontic movement where the defect involved periodontal structures \[[@B6]\]. This case report is also in agreement with the above findings that it is possible for apposition of bone into bony defect by orthodontic movement.

In this case report, a laceback was used to apply the gentle force. Laceback technique in preadjusted appliance was first described by McLaughlin and Bennett \[[@B7]\]. It is constructed of either 0.009 or 0.010 inch soft stainless steel tied in a figure of 8 from the most distally incorporated molar to the canine bracket. They were utilized to control crown position during leveling and aligning of the teeth with the archwire with the advantage of canine distalisation without tipping.

It was shown that the laceback ligatures are effective for canine distalisation \[[@B8]\]. In a randomized controlled clinical trial investigating the effectiveness of the laceback ligatures showed no statistical or clinical difference in the anteroposterior or vertical position of the lower labial segment or in the relief of labial segment crowding and the use of laceback ligatures creates a statistically and clinically significant increase in the loss of posterior anchorage, through mesial movement of the lower first molars \[[@B9]\]. In our case report, the laceback was used not in the way that McLaughlin and Bennett were intended but to apply gentle force to close the bony defect. The ability to retract canine gradually and the loss of posterior anchorage is favorable in this situation to close the space.

It was important to apply light orthodontic force to the periodontally compromised teeth with bony defect. In periodontally compromised teeth, the loss of alveolar bone results in the centre of resistance of the involved teeth moving apically, thus light controlled forces is important to minimize further attachment loss, tipping movement and root resorption \[[@B10]\]. In addition, the upper left canine was intruded slightly because it is shown that gingival recession improved following intrusion of the tooth \[[@B11]\].

Conclusion
==========

This case report has demonstrated the effective space closure and movement of teeth into the bony defect with bony apposition to the site with the light orthodontic force from the use of a laceback ligature. The technique can be considered when tooth movement across a bone deficient alveolar ridge is needed.
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